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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a mounting structure 
body of a semiconductor package wherein low temperature 
connection mounting of a multipin area bump type package 
such as a BGA package having area bumps and a CSP, on a 
wiring board having a plurality of terminal electrodes is 
enabled with high connection reliability, and rework (package 
exchange) is facilitated, and to obtain its mounting method 
and rework method. 

SOLUTION: A mounting structure body of a semiconductor 
package is constituted by mounting a multipin area bump 
type package 10 having area bumps constituted of solder 
bumps 4 bonded to a plurality of metal pads 3, on a wiring 
board 2 having a plurality of terminal electrodes 5. Parts 
between the respective solder bump flattened surfaces 4a 
which are formed by arranging height of top parts of the 
plurality of solder bumps 4 and flattening the top parts and 
the respective terminal electrodes 5 are hardened so as to 
cover side surfaces of the respective solder bumps 4, by 
using conductive adhesive agent layer parts 6 in which 

adhesive agent base material contains conducting powder. As a result, connection mounting is 
electrically and mechanically performed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] A multi-pin area bump mold package with the area bump who consists of a solder bump 
joined to two or more metal pads It is the mounting structure of the semiconductor package constituted 
by mounting in the wiring substrate which has two or more terminal electrodes. Between each of a 
solder bump flat side and each of two or more of said terminal electrodes which arranged and carried out 
flattening of the height and formed it about two or more of said solder bumps 1 summit section so that 
each pewter bump's side face may be covered The mounting structure of the semiconductor package 
characterized by hardening by part for the electroconductive glue layer which made the adhesives base 
material contain electric conduction powder, carrying out connection mounting electrically and 
mechanically, and constituting. 

[Claim 2] The mounting structure of the semiconductor package according to claim 1 characterized by 
constituting said solder bump from a lead free-lancer. 

[Claim 3] The mounting structure of the semiconductor package according to claim 1 characterized by 
constituting a part for said electroconductive glue layer from two or more layers. 
[Claim 4] A multi-pin area bump mold package with the area bump who consists of a metal ball joined 
to two or more metal pads It is the mounting structure of the semiconductor package constituted by 
mounting in the wiring substrate which has two or more terminal electrodes. The mounting structure of 
the semiconductor package characterized by hardening by part for the electroconductive glue layer 
which made the adhesives base material contain electric conduction powder so that the side face of each 
metal ball may be covered for between each of two or more of said metal balls, and each of two or more 
of said terminal electrodes, carrying out connection mounting electrically and mechanically, and 
constituting. 

[Claim 5] The mounting structure of the semiconductor package according to claim 1 or 4 characterized 
by using flake-like Ag or Ag-Pd as a principal component as said electric conduction powder. 
[Claim 6] The mounting structure of the semiconductor package according to claim 1 or 4 characterized 
by being thermoplastics as said adhesives base material. 

[Claim 7] The mounting structure of the semiconductor package according to claim 1 or 4 characterized 
by being thermosetting resin as said adhesives base material. 

[Claim 8] A multi-pin area bump mold package with the area bump who consists of two or more metal 
pads It is the mounting structure of the semiconductor package constituted by mounting in the wiring 
substrate which has two or more terminal electrodes. So that each area bump's side face may be covered 
in the height of a request of between each of two or more of said metal pads, and each of two or more of 
said terminal electrodes The mounting structure of the semiconductor package characterized by 
hardening by part for the electroconductive glue layer which made the adhesives base material contain 
electric conduction powder, carrying out connection mounting electrically and mechanically, and 
constituting. 

[Claim 9] The mounting structure of the semiconductor package according to claim 8 characterized by 
constituting a part for said electroconductive glue layer from two or more layers. 
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[Claim 10] A multi-pin area bump mold package with the area bump who consists of a solder bump 
joined to two or more metal pads The flattening process which is the mounting approach of the 
semiconductor package mounted in the wiring substrate which has two or more terminal electrodes, and 
carries out flattening of the summit section of two or more solder bumps of said multi-pin area bump 
mold package collectively, The formation process which forms a part for the electroconductive glue 
layer which made each solder bump correspond between each solder bump flat side which carried out 
flattening at this flattening process, and said each terminal electrode, and made the adhesives base 
material contain electric conduction powder, By heating a part for each electroconductive glue layer 
formed with this formation process at the temperature below said solder bump's melting point The 
mounting approach of the semiconductor package characterized by having the connection mounting 
process which hardens each solder bump and each terminal electrode by part for each electroconductive 
glue layer so that each solder bump's side face may be covered, connects them electrically and 
mechanically, and is mounted. 

[Claim 1 1] A multi-pin area bump mold package with the area bump who consists of a solder bump 
joined to two or more metal pads The flattening process which is the mounting approach of the 
semiconductor package mounted in the wiring substrate which has two or more terminal electrodes, and 
carries out flattening of the summit section of two or more solder bumps of said multi-pin area bump 
mold package collectively, The formation process which forms a part for the electroconductive glue 
layer which made the adhesives base material contain electric conduction powder on each solder bump 
flat side which carried out flattening at this flattening process, By heating a part for each 
electroconductive glue layer formed with this formation process at the temperature below said solder 
bump's melting point The mounting approach of the semiconductor package characterized by having the 
connection mounting process which hardens each solder bump and each terminal electrode by part for 
each electroconductive glue layer so that each solder bump's side face may be covered, connects them 
electrically and mechanically, and is mounted. 

[Claim 12] A multi-pin area bump mold package with the area bump who consists of a solder bump 
joined to two or more metal pads The flattening process which is the mounting approach of the 
semiconductor package mounted in the wiring substrate which has two or more terminal electrodes, and 
carries out flattening of the summit section of two or more solder bumps of said multi-pin area bump 
mold package collectively, On each solder bump flat side which carried out flattening at this flattening 
process, a part for the electroconductive glue layer which made the adhesives base material contain 
electric conduction powder is formed. Heating solidification or the formation process which carries out 
semi-hardening, By heating a part for heating solidification or each [ by which semi-hardening was 
carried out ] electroconductive glue layer at the temperature below said solder bump's melting point with 
this formation process The mounting approach of the semiconductor package characterized by having 
the connection mounting process which hardens each solder bump and each terminal electrode by part 
for each electroconductive glue layer so that each solder bump's side face may be covered, connects 
them electrically and mechanically, and is mounted. 

[Claim 13] Claims 10 or 1 1 characterized for the bump side of a multi-pin area bump mold package by 
smooth and carrying in the constant plate of the quality of the material which is not damp in solder, and 
carrying out heating fusion of the solder bump at temperature only higher than the melting point of 
solder in said flattening process, or the mounting approach of a semiconductor package given in 12. 
[Claim 14] Claims 10 or 1 1 characterized by part-izing the paste of electroconductive glue by print 
processes, and applying it in said formation process, or the mounting approach of a semiconductor 
package given in 12. 

[Claim 15] A multi-pin area bump mold package with the area bump who consists of a solder bump 
joined to two or more metal pads The flattening process which is the mounting approach of the 
semiconductor package mounted in the wiring substrate which has two or more terminal electrodes, and 
carries out flattening of the summit section of two or more solder bumps of said multi-pin area bump 
mold package collectively, On each solder bump flat side which carried out flattening at this flattening 
process, or said each terminal electrode, a part for the electroconductive glue layer of the 1st layer which 
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made the adhesives base material contain electric conduction powder is formed. Heating solidification or 
the formation process of the 1st layer which carries out semi-hardening, this - the formation process of 
the 1st layer - heating solidification or every by which semi-hardening was carried out - between a part 
for an electroconductive glue layer and each terminal electrode of the 1st layer, or each solder bump flat 
side The formation process of the 2nd layer which forms a part for the electroconductive glue layer of 
the 2nd layer which made the adhesives base material contain electric conduction powder, this -- every 
formed with the formation process of the 2nd layer -- by heating a part for the electroconductive glue 
layer of the 2nd layer at the temperature below said solder bump's melting point each solder bump and 
each terminal electrode - each solder bump's side face - a wrap - like — every - the mounting 
approach of the semiconductor package characterized by hardening by part for the electroconductive 
glue layer of the 1st layer and the 2nd layer, and having the connection mounting process which 
connects electrically and mechanically and is mounted. 

[Claim 16] A multi-pin area bump mold package with the area bump who consists of a metal ball joined 
to two or more metal pads It is the mounting approach of the semiconductor package mounted in the 
wiring substrate which has two or more terminal electrodes. Between said each metal ball and each 
terminal electrode The formation process which forms a part for the electroconductive glue layer which 
made the adhesives base material contain electric conduction powder, By heating a part for each 
electroconductive glue layer formed with this formation process The mounting approach of the 
semiconductor package characterized by having the connection mounting process of hardening by part 
for an electroconductive glue layer, connecting electrically and mechanically, and mounting between 
each metal ball and each terminal electrode so that the side face of each metal ball may be covered. 
[Claim 17] A multi-pin area bump mold package with the area bump who consists of two or more metal 
pads It is the mounting approach of the semiconductor package mounted in the wiring substrate which 
has two or more terminal electrodes. On said each metal pad or said each terminal electrode, a part for 
the electroconductive glue layer of the 1st layer which made the adhesives base material contain electric 
conduction powder in desired height is formed. Heating solidification or the formation process of the 1st 
layer which carries out semi-hardening, this - the formation process of the 1st layer - heating 
solidification or every by which semi-hardening was carried out - between a part for an 
electroconductive glue layer and each terminal electrode of the 1st layer, or each metal pad The 
formation process of the 2nd layer which forms a part for the electroconductive glue layer of the 2nd 
layer which made the adhesives base material contain electric conduction powder, this ~ every formed 
with the formation process of the 2nd layer - by heating a part for the electroconductive glue layer of 
the 2nd layer each metal pad and each terminal electrode — every — the mounting approach of the 
semiconductor package characterized by hardening by part for the electroconductive glue layer of the 1st 
layer and the 2nd layer, and having the connection mounting process which connects electrically and 
mechanically and is mounted. 

[Claim 18] A multi-pin area bump mold package with the area bump who consists of a solder bump 
joined to two or more metal pads It is the rework approach of the semiconductor package exchanged and 
mounted to the wiring substrate which has two or more terminal electrodes. The process which heats a 
part for an electroconductive glue layer to said wiring substrate about the multi-pin area bump mold 
package by which connection mounting was carried out, weakens adhesive strength, and removes a 
multi-pin area bump mold package, Between each solder bump flat side which carried out flattening at 
the flattening process which carries out flattening of the summit section of two or more solder bumps of 
a new multi-pin area bump mold package collectively, and this flattening process, and said each terminal 
electrode By heating a part for each electroconductive glue layer formed with the formation process 
which forms a part for the electroconductive glue layer which made each solder bump correspond and 
made the adhesives base material contain electric conduction powder, and this formation process at the 
temperature below said solder bump's melting point Each solder bump and each terminal electrode so 
that each solder bump's side face may be covered The rework approach of the semiconductor package 
characterized by hardening by part for each electroconductive glue layer, having the connection 
mounting process which connects electrically and mechanically and is mounted, and having the 
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mounting process which carries out connection mounting of the new multi-pin area bump mold package 
at said wiring substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the rework approach at the mounting structure and its 
mounting approach list of the semiconductor package which mounted multi-pin area bump mold 
packages with an area bump, such as a BGA (Ball Grid Array) package and CSP (Chip Size Package), in 
the wiring substrate which has two or more terminal electrodes. 
[0002] 

[Problem(s) to be Solved by the Invention] The rate that ASIC for [ various ] controllers (Application 
Specified Integrated Circuit) to which the number of I/O pins is called the microprocessor of a 400 - 600 
pin class, the chip set of a 300 - 400 pin class, and a graphic controller occupies on mounting substrates, 
such as current and a personal computer (PC:Personal Computer), is becoming large, and those numbers 
of pins are increasing every year from the demand of improvement in the speed of the I/O engine 
performance of the body of PC etc. In order to meet the demand of those increments in the number of 
I/O pins conventionally, narrow- ization of the pitch between pins of the package of circumference pin 
assignment, such as QFP (Quad Flat Package) and SOP (Single Outline Package), using a leadframe has 
been advanced. However, the rate that the BGA (Ball Grid Array) package which carries out area 
arrangement is adopted as a semiconductor package inferior surface of tongue is increasing the solder 
bump who is an I/O pin from the demand of the mounting top of soldering etc., that ** pitch-ization 
serves as a limitation from the problem of dependability with 0.5mm pitch extent practically, and the 
above-mentioned above-mentioned improvement in the speed and miniaturization. Moreover, since a 
miniaturization and the formation of many pins are possible for a BGA package also in a comparatively 
coarse pitch compared with the package of circumference pin assignment, it is further adopted as the 
semiconductor package of many pins and a high speed, and is spreading. However, with the mounting 
structure of BGA, the technical problem that a rework, i.e., package exchange, is difficult occurs. The 
rework approach after substrate mounting after BGA package soldering is electronics mounting 
technology;vol.l2. No.l pp 48-52 and the hot blast nozzle approach like the publication to 1996.1 are 
learned. 

[0003] In the case of BGA, the soldered-joint section is between a package and a mounting substrate, 
and since it has structure which hid in the package lower part, melting of the solder will mainly be 
carried out by heat conduction from a package body. Therefore, the heat amount of supply increases and 
the skin temperature of an actual mounting substrate has become to 210 to 240 degrees C also in Pb-Sn 
system eutectic solder with a melting point of 183 degrees C. Thus, in connection and a rework of a 
BGA package, since an elevated temperature [ skin temperature / of a mounting substrate ], it had the 
following technical problems. 

(1) The circumference components of a rework package must also be exchanged. 

(2) Since the glass transition point (Tg) of the glass epoxy group plate by which current adoption is 
carried out is about 130 degrees C, curvature deformation of a substrate is large and a setup of rework 
process conditions, such as a substrate manner of support for the correction, takes great time amount to 
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it. 

(3) Since the pad on a mounting substrate deteriorates and exfoliates according to partial heating and the 
solder leveling activity at the time of a rework, the count of a rework is restricted. 
[0004] Since the heat convection under a package also becomes difficult when it is in the inclination to 
go up by about 30 degrees C from 20 compared with the case where the process temperature itself is the 
further above-mentioned Pb-Sn system solder when adoption of the solder bump of a present Sn-Ag-Cu 
system or soldering paste progresses, from the demand of the formation of Pb free solder on the other 
hand and the pitch and the diameter of a ball of a solder ball become small, a soldered joint and a rework 
process become still more difficult. 

[0005] moreover, as an approach of making low-temperature connection using electroconductive glue, 
an LSI chip Au bump is formed on an LSI electrode like law. SBB given in the patent No. 2574369 
official report — An electroconductive glue layer is formed by ************| n g Au bump to the 
conductive paste which distributed Ag flake, after carrying out flattening of the top-most vertices. The 
example which fills up the gap of LSI and a substrate with thermosetting insulation adhesives, and is 
making the last connection after electric temporary connection termination, There is an example which 
supplies the anisotropy electroconductive glue filled up with the metal ball etc. into the shape of a film 
and a gel adhesives layer on the electrode of a substrate, and performs restoration by the thermosetting 
insulation adhesives between electrical installation, and LSI/substrate to coincidence by 
thermocompression bonding the back. 

[0006] However, in the technique of these former, since it was a thing for the LSI chip of the magnitude 
of 12mm [ a maximum of] angle extent, it was taken into consideration neither about the adhesive 
strength for absorbing required curvature deformation to connection of a large-sized package, nor 
reservation of connection height. 

[0007] Moreover, the above-mentioned conventional technique is for making temporary connection 
strictly electric to connection of an LSI chip about electroconductive glue, and is attained about final 
mechanical dependability reservation by filling up a connection with thermosetting insulating adhesives, 
or raising the increase of the inter-electrode adhesion of an LSI chip and a substrate, and electric 
connectability according to the hardening shrinkage force of the base material of anisotropy electric 
conduction adhesives. Therefore, by the above-mentioned conventional technique, it had the technical 
problem that the rework after the last connection was difficult. 

[0008] it be for provide the rework approach to the mounting structure and its mounting approach list of 
the semiconductor package which carried out low-temperature connection mounting to the purpose of 
this invention be also at connection dependability high to the wiring substrate which have two or more 
terminal electrodes for multi-pin area bump mold packages with an area bump , such as a BGA (Ball 
Grid Array ) package and CSP (Chip Size Package ) , that the above-mentioned technical problem 
should be solve possible , and made the rework (package exchange ) easy . Moreover, other purposes of 
this invention are to provide the wiring substrate which has two or more terminal electrodes for multi- 
pin area bump mold packages with an area bump, such as a BGA package and CSP, with the mounting 
structure and its mounting approach of the semiconductor package which carried out connection 
mounting to it being also at high connection dependability possible. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention a multi- 
pin area bump mold package with the area bump who consists of a solder bump joined to two or more 
metal pads It is the mounting structure of the semiconductor package constituted by mounting in the 
wiring substrate which has two or more terminal electrodes. Between each of a solder bump flat side and 
each of two or more of said terminal electrodes which arranged and carried out flattening of the height 
and formed it about two or more of said solder bumps* summit section so that each pewter bump's side 
face may be covered It is the mounting structure of the semiconductor package characterized by 
hardening by part for the electroconductive glue layer which made the adhesives base material contain 
electric conduction powder, carrying out connection mounting electrically and mechanically, and 
constituting. Moreover, this invention is characterized by constituting a solder bump from a lead free- 
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lancer in the mounting structure of said semiconductor package. Moreover, this invention is 
characterized by constituting a part for an electroconductive glue layer from two or more layers in the 
mounting structure of said semiconductor package. 

[0010] Moreover, a multi-pin area bump mold package with the area bump which this invention 
becomes from the metal ball joined to two or more metal pads It is the mounting structure of the 
semiconductor package constituted by mounting in the wiring substrate which has two or more terminal 
electrodes. It is the mounting structure of the semiconductor package characterized by hardening by part 
for the electroconductive glue layer which made the adhesives base material contain electric conduction 
powder so that the side face of each metal ball may be covered for between each of two or more of said 
metal balls, and each of two or more of said terminal electrodes, carrying out connection mounting 
electrically and mechanically, and constituting. Moreover, this invention is characterized by using flake- 
like Ag or Ag-Pd as a principal component as electric conduction powder in the mounting structure of 
said semiconductor package. Moreover, this invention is characterized by being thermoplastics as an 
adhesives base material in the mounting structure of said semiconductor package. Thus, when an 
adhesives base material is thermoplastics, it can carry out easily about a rework. Moreover, this 
invention is characterized by being thermosetting resin as an adhesives base material in the mounting 
structure of said semiconductor package. 

[001 1] Moreover, a multi-pin area bump mold package with the area bump which this invention 
becomes from two or more metal pads It is the mounting structure of the semiconductor package 
constituted by mounting in the wiring substrate which has two or more terminal electrodes. So that each 
area bump's side face may be covered in the height of a request of between each of two or more of said 
metal pads, and each of two or more of said terminal electrodes It is the mounting structure of the 
semiconductor package characterized by hardening by part for the electroconductive glue layer which 
made the adhesives base material contain electric conduction powder, carrying out connection mounting 
electrically and mechanically, and constituting. 

[0012] Moreover, this invention is characterized by constituting a part for an electroconductive glue 
layer from two or more layers in the mounting structure of said semiconductor package. Moreover, this 
invention is characterized by constituting possible [ a rework (package exchange) ] in the mounting 
structure of said semiconductor package. Moreover, a multi-pin area bump mold package with the area 
bump which this invention becomes from the solder bump joined to two or more metal pads The 
flattening process which is the mounting approach of the semiconductor package mounted in the wiring 
substrate which has two or more terminal electrodes, and carries out flattening of the summit section of 
two or more solder bumps of said multi-pin area bump mold package collectively, The formation 
process which forms a part for the electroconductive glue layer which made each solder bump 
correspond between each solder bump flat side which carried out flattening at this flattening process, 
and said each terminal electrode, and made the adhesives base material contain electric conduction 
powder, By heating a part for each electroconductive glue layer formed with this formation process at 
the temperature below said solder bump's melting point It is the mounting approach of the 
semiconductor package characterized by having the connection mounting process which hardens each 
solder bump and each terminal electrode by part for each electroconductive glue layer so that each 
solder bump's side face may be covered, connects them electrically and mechanically, and is mounted. 
[0013] Moreover, a multi-pin area bump mold package with the area bump which this invention 
becomes from the solder bump joined to two or more metal pads The flattening process which is the 
mounting approach of the semiconductor package mounted in the wiring substrate which has two or 
more terminal electrodes, and carries out flattening of the summit section of two or more solder bumps 
of said multi-pin area bump mold package collectively, The formation process which forms a part for 
the electroconductive glue layer which made the adhesives base material contain electric conduction 
powder on each solder bump flat side which carried out flattening at this flattening process, By heating a 
part for each electroconductive glue layer formed with this formation process at the temperature below 
said solder bump's melting point It is the mounting approach of the semiconductor package 
characterized by having the connection mounting process which hardens each solder bump and each 
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terminal electrode by part for each electroconductive glue layer so that each solder bump's side face may 
be covered, connects them electrically and mechanically, and is mounted. By the way, in the mounting 
approach of said semiconductor package, when using thermoplastic electroconductive glue, it is 
solidifying by volatilizing and removing the solvent in conductive paste with heating with a formation 
process, changing a part for an electroconductive glue layer into a melting condition at a connection 
mounting process, and connecting with a solder bump and a terminal electrode. Moreover, when using 
thermosetting electroconductive glue, it is changing into a semi-hardening condition with a formation 
process, stiffening a part for an electroconductive glue layer completely at a connection mounting 
process, and connecting with a solder bump and a terminal electrode. At this time, the connection 
stabilized further is obtained by pressurizing a part for an electroconductive glue layer through a 
package. 

[0014] Moreover, a multi-pin area bump mold package with the area bump which this invention 
becomes from the solder bump joined to two or more metal pads The flattening process which is the 
mounting approach of the semiconductor package mounted in the wiring substrate which has two or 
more terminal electrodes, and carries out flattening of the summit section of two or more solder bumps 
of said multi-pin area bump mold package collectively, On each solder bump flat side which carried out 
flattening at this flattening process, a part for the electroconductive glue layer which made the adhesives 
base material contain electric conduction powder is formed. Heating solidification or the formation 
process which carries out semi-hardening, By heating a part for heating solidification or each [ by which 
semi-hardening was carried out ] electroconductive glue layer at the temperature below said solder 
bump's melting point with this formation process It is the mounting approach of the semiconductor 
package characterized by having the connection mounting process which hardens each solder bump and 
each terminal electrode by part for each electroconductive glue layer so that each solder bump's side 
face may be covered, connects them electrically and mechanically, and is mounted. According to this 
approach, it becomes possible to save the semiconductor package which has a part for each 
electroconductive glue layer by which heating solidification was carried out with the formation process 
at a room temperature temporarily, using thermoplasticity as electroconductive glue. Moreover, in the 
flattening process in the mounting approach of said semiconductor package, it carries in the constant 
plate of the quality of the material which is not damp in solder, and this invention is characterized for the 
bump side of a multi-pin area bump mold package by smooth and carrying out heating fusion of the 
solder bump at temperature only higher than the melting point of solder. Moreover, in the flattening 
process in the mounting approach of said semiconductor package, in case this invention carries out 
heating fusion of the solder bump at temperature only higher than the melting point of solder, it is 
characterized by carrying out heating fusion about 60 seconds or more, carrying out the load of the load 
of self-weight extent of a package. Moreover, this invention is characterized by carrying out the paste of 
electroconductive glue part-ization (localization: patternizing for almost circular or a square) by print 
processes, and applying it in the formation process in the mounting approach of said semiconductor 
package. Moreover, this invention is characterized by carrying out alignment of a solder bump and the 
connection terminal in the connection mounting process in the mounting approach of said 
semiconductor package. 

[001 5] Moreover, a multi-pin area bump mold package with the area bump which this invention 
becomes from the solder bump joined to two or more metal pads The flattening process which is the 
mounting approach of the semiconductor package mounted in the wiring substrate which has two or 
more terminal electrodes, and carries out flattening of the summit section of two or more solder bumps 
of said multi-pin area bump mold package collectively, On each solder bump flat side which carried out 
flattening at this flattening process, or said each terminal electrode, a part for the electroconductive glue 
layer of the 1st layer which made the adhesives base material contain electric conduction powder is 
formed. Heating solidification or the formation process of the 1st layer which carries out semi- 
hardening, this - the formation process of the 1st layer - heating solidification or every by which semi- 
hardening was carried out - between a part for an electroconductive glue layer and each terminal 
electrode of the 1st layer, or each solder bump flat side The formation process of the 2nd layer which 
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forms a part for the electroconductive glue layer of the 2nd layer which made the adhesives base 
material contain electric conduction powder, this — every formed with the formation process of the 2nd 
layer — by heating a part for the electroconductive glue layer of the 2nd layer at the temperature below 
said solder bump's melting point each solder bump and each terminal electrode — each solder bump's 
side face - a wrap — like — every ~ it is the mounting approach of the semiconductor package 
characterized by hardening by part for the electroconductive glue layer of the 1st layer and the 2nd layer, 
and having the connection mounting process which connects electrically and mechanically and is 
mounted. Moreover, a multi-pin area bump mold package with the area bump which this invention 
becomes from the metal ball joined to two or more metal pads It is the mounting approach of the 
semiconductor package mounted in the wiring substrate which has two or more terminal electrodes. 
Between said each metal ball and each terminal electrode The formation process which forms a part for 
the electroconductive glue layer which made the adhesives base material contain electric conduction 
powder, By heating a part for each electroconductive glue layer formed with this formation process It is 
the mounting approach of the semiconductor package characterized by having the connection mounting 
process of hardening by part for an electroconductive glue layer, connecting electrically and 
mechanically, and mounting between each metal ball and each terminal electrode so that the side face of 
each metal ball may be covered. 

[0016] Moreover, a multi-pin area bump mold package with the area bump which this invention 
becomes from two or more metal pads It is the mounting approach of the semiconductor package 
mounted in the wiring substrate which has two or more terminal electrodes. On said each metal pad or 
said each terminal electrode, a part for the electroconductive glue layer of the 1st layer which made the 
adhesives base material contain electric conduction powder in desired height is formed. Heating 
solidification or the formation process of the 1st layer which carries out semi-hardening, this — the 
formation process of the 1st layer — heating solidification or every by which semi-hardening was carried 
out — between a part for an electroconductive glue layer and each terminal electrode of the 1st layer, or 
each metal pad The formation process of the 2nd layer which forms a part for the electroconductive glue 
layer of the 2nd layer which made the adhesives base material contain electric conduction powder, this - 
- every formed with the formation process of the 2nd layer — by heating a part for the electroconductive 
glue layer of the 2nd layer each metal pad and each terminal electrode — every — it is the mounting 
approach of the semiconductor package characterized by hardening by part for the electroconductive 
glue layer of the 1st layer and the 2nd layer, and having the connection mounting process which 
connects electrically and mechanically and is mounted. Moreover, a multi-pin area bump mold package 
with the area bump which this invention becomes from the solder bump joined to two or more metal 
pads It is the rework approach of the semiconductor package exchanged and mounted to the wiring 
substrate which has two or more terminal electrodes. The process which heats a part for an 
electroconductive glue layer to said wiring substrate about the multi-pin area bump mold package by 
which connection mounting was carried out, weakens adhesive strength, and removes a multi-pin area 
bump mold package, Between each solder bump flat side which carried out flattening at the flattening 
process which carries out flattening of the summit section of two or more solder bumps of a new multi- 
pin area bump mold package collectively, and this flattening process, and said each terminal electrode 
By heating a part for each electroconductive glue layer formed with the formation process which forms a 
part for the electroconductive glue layer which made each solder bump correspond and made the 
adhesives base material contain electric conduction powder, and this formation process at the 
temperature below said solder bump's melting point Each solder bump and each terminal electrode so 
that each solder bump's side face may be covered It is the rework approach of the semiconductor 
package characterized by hardening by part for each electroconductive glue layer, having the connection 
mounting process which connects electrically and mechanically and is mounted, and having the 
mounting process which carries out connection mounting of the new multi-pin area bump mold package 
at said wiring substrate. 

[0017] As explained above, according to said configuration, a rework at low temperature is attained 
from the solder melting point of a semiconductor package. That is, in a thermosetting case, with heating, 
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in a thermoplastic case, when an adhesives base material fuses, if an adhesives base material exceeds a 
glass transition point, when adhesive strength declines remarkably, a solder bump and a terminal inter- 
electrode connection can be separated, and a rework at low temperature will be attained. Moreover, 
according to said configuration, since it was made to carry out flattening of the summit part of the solder 
bump of a semiconductor package, formation for an electroconductive glue layer can be made easy, and 
a solder bump's height dispersion can be made small, moreover dispersion in the connection area by 
electroconductive glue can be made small, and the dependability of the connection between a solder 
bump and a terminal electrode can be raised. 
[0018] 

[Embodiment of the Invention] The mounting structure of the semiconductor package concerning this 
invention and the gestalt of operation of the mounting approach are explained using a drawing. Drawing 
1 is the sectional view showing the gestalt of the 1st and operation of the 2nd of the mounting structure 
of the semiconductor package concerning this invention. First, the gestalt of operation of the 1st of the 
mounting structure of the semiconductor package concerning this invention is explained using drawin g 1 
and drawing 2 . Drawing 2 is the sectional view which expanded near [ in the gestalt of the 1 st 
operation ] the connection. Namely, the mounting structure of the semiconductor package concerning 
this invention The wiring substrates 2, such as a glass epoxy group plate which arranged and formed two 
or more terminal electrodes 5 for carrying multi-pin area bump mold packages, such as a BGA (Ball 
Grid Array) package or CSP (Chip Size Package), An LSI chip is mounted on substrate lb, such as the 
small ceramic and glass epoxy with which two or more metal pads 3 arranged, and were prepared, and a 
resin film. The multi-pin area bump mold package body package-ized la Carried out (it is also called a 
LGA (Land grid Array) package body.) It is joined on 1 and the metal pad 3 of this multi-pin area bump 
mold package body 1. The multi-pin area bump mold package 10 which consists of a solder bump 4 who 
consists of Pb-Sn eutectic solder which arranged height with the bump connection and formed the flat 
side, lead-free soldering, etc., Between each of this solder bump's 4 flat side 4a and each terminal 
electrode 5 consists of parts for the electroconductive glue layer 6 thermosetting [ of the shape of a 
solid-state taken and pasted up ], or thermoplastic (the electroconductive glue layer according to each 
solder bump is the pattern of almost circular or a square) in an electric flow. In addition, as a part for this 
electroconductive glue layer 6, it is constituted from two-layer 6a and 6b by the gestalt of the 2nd 
operation which is shown in drawing 2 and which one-layer 6a is consisted of with the gestalt of the 1st 
operation, and is shown in drawing 6 . Moreover, as electroconductive glue for constituting a part for 
this electroconductive glue layer 6, it is a thermoplastic or thermosetting thing connectable at low 
temperature from the above-mentioned solder bump's 4 melting point. 

[0019] Two or more metal pads 3 which mainly consist of Cu (for example, it covers with Au etc. to Cu 
and formed in it.) are formed in substrate lb of the multi-pin area bump mold package body 1, and the 
solder bump 4 who consists of Pb-Sn eutectic solder which arranged height and carried out flattening of 
the top-most-vertices top, lead-free soldering, etc. is being soldered and (fused junction) fixed on these 
metal pad 3. As lead-free soldering, that whose melting point of alloy solder, such as alloy solder, such 
as Sn-Ag-Cu, and Sn-Ag-Cu-Bi, etc. is 190 degrees C - about 220 degrees C, for example can be 
considered. In the case of Pb-Sn eutectic solder, the melting point becomes low with 180 degrees C - 
about 190 degrees C. 

[0020] As shown in drawing 4 and drawing 7 , covering the solder bump 4 of a large number formed in 
the semiconductor package (multi-pin area bump mold package) 10, arranging and carrying out 
flattening of the height to those top-most vertices, and especially forming flat side 4a In order to make it 
easy to form electroconductive glue layer part (electroconductive glue layer pattern) 1 1 a by screen- 
stencil etc., Furthermore, while making a solder bump's height dispersion small, it is for raising 
conductive connection of a connection, and the dependability of adhesion by making small dispersion in 
the connection area by electroconductive glue. And it only sets between each [ these ] solder bump's 4 
flat side and each terminal electrode 5 by which alignment was carried out. The thermosetting or 
thermoplastic electroconductive glue partially formed of screen-stencil etc. Electric connection by the 
electric conduction powder which uses as a principal component flake-like Ag or Ag-Pd contained in 
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electroconductive glue, and mechanical adhesion connection by the adhesives base material of 
electroconductive glue will be made by making it heat and harden at the temperature below **** of 
solder Bengbu. Under the present circumstances, when using thermoplastic electroconductive glue, it is 
desirable to connect each solder bump 4 and each terminal electrode 5 by solidifying by volatilizing and 
removing the solvent in conductive paste with heating to a part for each electroconductive glue layer 
applied by screen-stencil etc. (printing) (each conductive paste part), changing a part for each of this 
solidified electroconductive glue layer into a melting condition, and hardening it in a connection 
mounting process, after that. Moreover, when using thermosetting electroconductive glue, it is desirable 
to change into a semi-hardening condition, to heat a part for each electroconductive glue layer of this 
semi-hardening condition in a connection mounting process after that, to harden completely, and to 
connect each solder bump 4 and each terminal electrode 5 by heating to a part for each 
electroconductive glue layer applied by screen-stencil etc. (printing) (each conductive paste part). 
[0021] Here, as thermosetting electroconductive glue, the adhesives base material which mainly consists 
of an epoxy resin etc., and die length use [ a diameter ] the thing containing the electric conduction 
powder which uses as a principal component flake-like Ag or Ag-Pd it is [ Ag-Pd ] 0.6 micrometers - 
about 2 micrometers by 5 micrometers - about 20 micrometers. As thermoplastic electroconductive glue, 
the adhesives base material which mainly consists of urethane resin etc. and which changes, and die 
length use [ a diameter ] the thing containing the electric conduction powder which uses as a principal 
component flake-like Ag or Ag-Pd it is [ Ag-Pd ] 0.6 micrometers - about 2 micrometers by 5 
micrometers - about 20 micrometers. 

[0022] Since the solder bump 4 of a large number formed in the semiconductor package (multi-pin area 
bump mold package) 10 is covered, flattening of the height is arranged and carried out to those top- 
most-vertices sections and flat side 4a is formed as explained above Cover the solder bump of above- 
mentioned a large number in between each solder bump's 4 flat side 4a, and each terminal electrode 5, 
and homogeneity is maintained. Only by forming a part for the electroconductive glue layer 6 (6a / 6a 
and 6b) partially between each solder bump's 4 flat side 4a and each terminal electrode 5 which counter 
as a result About the same electric and mechanical high connection dependability as a soldered joint is 
securable without under-filling for a semiconductor package 10 for the wiring substrate 2 with the group 
for the electroconductive glue layer 6 of these large number (set), in addition, the side face of a solder 
bump's flat side 4a is also covered only, and electroconductive glue layer part (electroconductive glue 
layer pattern) 6a for every each of the solder bump 4 and the terminal electrode 5 makes it a wrap thing 
also about the terminal electrode 5, as shown in drawing 2 . That is, each of many solder bumps 4 who 
arrange the height in a semiconductor package 10 and have flat side 4a is electrically connected by 
electroconductive glue layer 6a locally prepared in the location corresponding to each of the terminal 
electrode 5 in the wiring substrate 2, and the mounting structure of the semiconductor package 
concerning this invention has mounting structure by which adhesion connection was made 
mechanically. 

[0023] Therefore, two or more semiconductor packages 21 as shown in drawing 4 (10), 22 (10) and 23 
(10) from the mounting structure 20 of the semiconductor package mounted in the wiring substrate 2 In 
case the desired semiconductor package 21 (10) is exchanged and reworked, when electroconductive 
glue layer 6a is thermoplasticity Heat so that melting of the base material of adhesives may be carried 
out, reduce adhesive strength remarkably, and when electroconductive glue layer 6a is thermosetting By 
heating so that the temperature of a base material may exceed a glass transition point (about 130 degrees 
C), and reducing adhesive strength remarkably the connection between the solder bump [ in / easily / the 
desired semiconductor package 21 (10) ] 4, and the terminal electrode 5 — removing (separation) - it 
becomes possible and a rework (package exchange) can be easily made possible. That is, a rework at 
low temperature is attained from the melting point of the solder bump of the desired semiconductor 
package 21 (10). Furthermore, in the mounting structure of the semiconductor package concerning this 
invention which gave [ above-mentioned ] explanation, since electroconductive glue layer 6a prepared 
between each solder bump 4 of a semiconductor package 10 and each terminal electrode 5 of the wiring 
substrate 2 absorbs the stress produced according to the difference of the coefficient of thermal 
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expansion between the semi-conductor package body 1 and the wiring substrate 2, high connection 
dependability is securable. 

[0024] Next, the 1st example of the mounting approach for acquiring the gestalt of operation of the 1st 
of the mounting structure of the semiconductor package (multi-pin area bump mold package) concerning 
this invention is explained using drawing 4 and drawing 5 . Drawing 4 and drawing 5 are the sectional 
views showing change of the mounting structure of a semiconductor package. First, from drawing 4 (a), 
as shown in drawing 5 (b) from drawing 4 (b) and drawing 5 (a) For example, with an adsorption nozzle, 
adsorb the semiconductor package 10 with the solder bump 4, and it is conveyed. The solder bump 4 
side is turned down and there is almost no curvature deformation also at smooth and an elevated 
temperature. After carrying on the constant plate 7 of the quality of the material which is not damp in 
solder, for example, a ceramic and glass, height is arranged and formed about flat side 4a which is made 
to carry out heating melting of the solder bump 4, carries out flattening of the top-most-vertices section 
only by the self-weight of flux nothing and a package, and becomes an adhesion side. Here, it is 
desirable to consider as temperature high 20 degrees C - about 30 degrees C, and to carry out a reflow 
about 60 seconds or more from the melting point of solder, as the solder bump's 4 flattening 
temperature. When a line arranges height for about 50% or more of flat side 4a of a diameter and forms 
these processes in the solder bump's 4 top-most- vertices section beforehand, it becomes possible to 
make easy formation by paste printing of electroconductive glue layer (thermoplastic or thermosetting 
electroconductive glue) 1 la to each solder bump's flat side 4a after that 

[0025] That is, the mounting object of smooth and the semiconductor package which could make a 
solder bump's planarizing process easy, could obtain about 50% or more of flat side 4a of a solder ball 
diameter, and was further excellent in connection dependability by carrying out by carrying out heating 
melting after carrying in the constant plates 7, such as the quality of the material which does not get wet 
in solder, for example, glass, and a ceramic, can be acquired [ flattening of the solder bump's 4 summit 
section ] for the solder bump side of a semiconductor package 10. It is also possible by being below 
0.02gf(s) / bump extent, and pressurizing a semiconductor package at the time of this heating melting, to 
control the area of the flattening section. In addition, it is also possible in the top-most- vertices side of 
the solder bump 4 of the area bump package 10 smooth and to carry out by putting in block the solder 
bump's 4 melting, flattening, and the process to cooling by carrying in the constant plate 7 of the quality 
of the material which is not damp in solder, conveying in a reflow furnace after that, and carrying out 
heating melting of the solder bump 4. Moreover, about a solder bump, the area and the bump height 
which carry out flattening can also be adjusted by adding a load from a package top face at this time. In 
the above-mentioned example, although heating melting is performing the solder bump's 4 flattening, if 
an excessive load is not added to a package body 1 in order to perform flattening which makes smooth 
uniformly a top-most- vertices side and height by pressurizing and heating the above-mentioned solder 
bump 4 below with the melting point, it is impossible. Therefore, since it corresponds to especially 
many pin-ization, while a solder bump lead-free-soldering-izes by increase and a package being 
enlarged by the number of bumps and the melting point becomes high, solder bump flattening by 
pressurization heating below the solder melting point becomes increasingly difficult. Therefore, 
flattening more than the solder melting point which can carry out flattening of the solder bump without 
carrying out the load of the big load to a package becomes effective. 

[0026] Next, as shown in drawing 4 (c), it is reversed and holds so that the flat side of the solder bump 4 
of a semiconductor package 10 may turn into a top face, and paste-like thermosetting or thermoplastic 
electroconductive glue 1 la is locally applied only to the solder bump's 4 summit section for opening of 
the metal mask 8 with screen printing after alignment at the summit section of this reversed solder bump 
4. In this case, as shown in drawing 5 (c), paste-like thermosetting or thermoplastic electroconductive 
glue 1 la is locally applied only to the terminal electrode 5 for opening of the metal mask 8 with screen 
printing after alignment at the terminal electrode 5 on the wiring substrate 2. Thus, when it applies, in 
the case of thermoplastic electroconductive glue, it may heat after that, solvent volatilization processing 
may be carried out, and temporary solidification may be carried out. Moreover, a semi-hardening 
condition will be acquired only by leaving it in the case of thermosetting electroconductive glue, without 
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heating. In addition, paste-like electroconductive glue 1 la may be screen-stenciled locally (partially), 
and may be formed in the terminal electrode 5 side of the wiring substrate 2. 

[0027] Moreover, in any [ of drawing 4 (c) and drawing 5 (c) ] case, the thickness of the metal mask 8 is 
the curvature deformation at the time of semiconductor package mounting (curvature deformation of the 
wiring substrate 2 or a semiconductor package 10.). however, about the curvature deformation of a 
semiconductor package 10 since a 30 degrees C - about 40 degrees C difference arises using a part for 
an electroconductive glue layer between the temperature at the time of carrying out connection mounting 
of between a solder bump and terminal electrodes with the temperature at the time of forming flat side 
4a of solder Bengbu 4, it follows on this temperature gradient. And the volume decrement by solvent 
volatilization of electroconductive glue (since it is put into about 50% of solvent by the volume ratio and 
is made the shape of a paste when electroconductive glue is thermoplasticity, the volume decrement by 
solvent volatilization becomes large.) It takes into consideration and determines. That is, the thickness 
for the electroconductive glue layer to which the thickness of the metal mask 8 can absorb curvature 
deformation of the solder bump f s 4 height dispersion and wiring substrate 2 which carried out flattening 
of the summit section, and a semiconductor package 10 (80 micrometers - about 100 micrometers) 
should just be obtained. Thus, if a part for an electroconductive glue layer is applied by the screen- 
stencil approach, it will become possible to form a part for an electroconductive glue layer easily also to 
the semiconductor package 10 with more many solder bumps. Moreover, in case it screen-stencils, a part 
for a uniform electroconductive glue layer with few blots of a conductive paste is obtained also to the 
solder bump's 4 summit section by maintaining a suitable distance of 100 micrometers - about 200 
micrometers in a gap with flat side 4a of the metal mask 8 and the solder bump 4, or the terminal 
electrode 5. moreover, as electroconductive glue stratification methods other than the screen printing 
which, in addition to this, forms local electric conduction adhesives layer part 11a connectable at low 
temperature from solder on the metal electrode 5 of the solder bump's 4 flat side 4a, and the wiring 
substrate 2 Although the technique of imprinting the thermoplastic conductive binder of the shape of the 
approach of imprinting conductive paste or a sheet and thermosetting non-hardened electric conduction 
adhesives by thermocompression bonding is also considered There are the amount of conductive paste 
imprints and amount dispersion of electric conduction adhesives sheet imprints, and since configuration 
control of local electroconductive glue layer 1 la is also difficult, print processes, such as a screen, are 
the the best for connection of a BGA bump and a rework (package exchange) application. 
[0028] With for example, the solder bump [ then, ] 4 of the semiconductor package 10 which formed 
electroconductive glue 11a partially as shown in a reflow furnace at drawing 4 R> 4 (d) By carrying out 
alignment of the terminal electrode 5 of the wiring substrate 2, carrying it, and heating below with the 
solder bump's 4 melting point The mounting structure of a semiconductor package as electric connection 
and mechanical adhesion connection are made through electroconductive glue layer part 6a and shows 
the solder bump 4 and the terminal electrode 5 to drawing 4 (e) can be obtained. The above-mentioned 
alignment In addition, for example, the image which observes optically the terminal electrode 5 or 
reference mark (not shown) of the request on the wiring substrate 2 laid on the stage (not shown), and is 
obtained, For example, electroconductive glue layer part 1 la formed in the solder bump 4 of a 
semiconductor package 10 or flat side 4a held at the vacuum chuck is observed optically. It is realizable 
by controlling the relative location of the above-mentioned stage and a vacuum chuck based on the 
image obtained. Moreover, by carrying out alignment of the solder bump 4 of a semiconductor package 
10, and the terminal electrode 5 of the wiring substrate 2 which formed electroconductive glue 1 la 
partially, carrying them, as shown in drawing 5 (d), and heating below with the solder bump's 4 melting 
point The mounting structure of a semiconductor package as electric connection and mechanical 
adhesion connection are made through electroconductive glue layer part 6a and shows the solder bump 4 
and the terminal electrode 5 to drawin g 5 (e) can be obtained. In the above-mentioned case, when a 
solvent is volatilized with thermoplastic electric conduction adhesives and an adhesives component 
fuses, with thermosetting electric conduction adhesives, it connects by the heat-curing reaction again. In 
addition, since it is what takes the electric flow between the solder bump 4 and the terminal electrode 5, 
and makes electric connection by sticking the electric conduction powder which uses as a principal 
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component flake-like Ag or Ag-Pd contained in electroconductive glue in this case, it is desirable to 
apply a pressure between the wiring substrate 2 and a semiconductor package 10. However, in the case 
of thermoplastic electroconductive glue, even if this pressure is weak, it can perform positive electrical 
installation. 

[0029] By the way, in the reworking semiconductor package 10, in using a thermoplastic thing as 
electroconductive glue 1 la, the material awaiting dispostion in a room temperature becomes possible by 
5min extent's carrying out time amount maintenance of the conductive paste at about 150 degrees C 
after spreading locally by screen-stencil etc. at the solder bump 4 side of the reworking semiconductor 
package 10, carrying out volatilization removal of the solvent, and making it the shape of a solid-state. 
And in carrying on the wiring substrate 2 and connecting as shown in drawing 4 (d) in order to rework 
the semiconductor package 10 stored temporarily at this room temperature, the pressurization other than 
heating is needed by the relation in which volatilization removal of many of solvents is carried out, and 
electroconductive glue is made the shape of a solid-state. The welding pressure in this case has the 
desirable range of 4 - 40gf / bump extent in a BGA package with a pitch of about 0.8 to 1 .27mm. As 
mentioned above, the mounting structure of a semiconductor package as the adhesion connection by 
electroconductive glue layer part 6a of a semiconductor package 10 completed from drawing 4 (a) 
according to the process shown in drawing 4 (d) and drawing 5 (d) from drawing 5 (a) and shown in 
drawing 4 (e) and drawing 5 (e) can be obtained. As explained above, at low temperature rather than the 
solder bump's 4 melting point electroconductive glue layer part 1 la in which adhesion connection is 
possible It is made to form locally only between the solder bump's 4 flat side 4a, and the terminal 
electrode 5. the solder bump's 4 melting point — low temperature - heating - between the solder bump's 
4 flat side 4a, and the terminal electrodes 5 ~ setting - the above — since it constituted so that adhesion 
connection also including electric connection might be made through local adhesives layer 6a, the low- 
temperature rework of a semiconductor package 10 can be enabled. 

[0030] Moreover, if the adhesion of thermoplastic conductive paste 1 la before the printed thermosetting 
or solvent volatilization is used, it is possible to prevent the location gap from the terminal electrode 5 of 
the package bump 4 in a semiconductor package loading-heating connection process. Moreover, since 
what is necessary is just to heat local electroconductive glue 1 la below with the solder bump's 4 melting 
point, a rework also becomes possible using a reflow furnace etc. Moreover, absorption of height 
dispersion of the solder bump 4 of a semiconductor package 10 is also possible by conductive paste 1 la 
at die time of connection of a semiconductor package 10. Moreover, since according to this method it 
constituted so that solder bump height dispersion of a semiconductor package might be arranged by 
forming flat side 4a in the solder bump's 4 summit section, and might be absorbed and the curvature of 
the wiring substrate 2 or a semiconductor package 10 might be made to absorb by conductive paste 1 la, 
the connection and the rework of a difficult semiconductor package of connection by heating by which 
the pressurization of a semiconductor package is accompanied are also attained. In addition, as for the 
curing temperature of thermosetting electric conduction adhesives, or the connection temperature of 
thermoplastic electric conduction adhesives, it is desirable that it is the range of about 130 to 160 that 
does not exceed greatly 130 degrees C of glass transition points of the mounting substrate (wiring 
substrate) 2 degrees C. 

[003 1] Next, the gestalt of operation of the 2nd of the mounting structure of the semiconductor package 
concerning this invention is explained using drawing 1 and drawing 6 . Drawing 6 is the sectional view 
which expanded near [ in the gestalt of the 2nd operation ] the connection. In the gestalt of the 2nd 
operation, constituting a part for the electroconductive glue layer 6 formed between the flat side of the 
solder bump 4 of a package 1 and the terminal electrode 5 of the wiring substrate 2 from two-layer 6a 
and 6b has the configuration which is different from the gestalt of the 1st operation. If in the case of the 
gestalt of this 2nd operation electroconductive glue layer part 6a of a two-layer eye is equivalent to 
electroconductive glue layer part 6b of the 1st layer or is the configuration which can be pasted up at the 
low temperature not more than it, whether electroconductive glue layer part 6a of a two-layer eye is 
thermosetting or thermoplasticity, it is a paste-like or it being a solid-state-like, and a gestalt will not be 
asked. Moreover, it is also possible to make still easier the low-temperature rework of a semiconductor 
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package 10 by making parts for the electric conduction adhesives layer 6a and 6b of the two-layer 
configuration from which properties, such as adhesion temperature and coefficient of thermal expansion, 
differ form. Here, electric conduction adhesives layer part of 1st layer 6b is a layer holding connection 
height, and electric conduction adhesives layer part 6a of a two-layer eye works as a layer which absorbs 
the solder bump's 4 height dispersion (height dispersion which could not be absorbed when flat side 4a 
was especially formed in the solder bump's 4 summit section). By making it the above-mentioned 
configuration, even if there is height dispersion of a semiconductor package 1, it is possible to secure the 
height of minimum electroconductive glue, and higher connection dependability can be acquired. 
[0032] The 2nd example of the mounting approach for acquiring the gestalt of operation of the 2nd of 
the mounting structure of the semiconductor package (multi-pin area bump mold package) concerning 
this invention is explained using drawing 7 and drawing 8 . When shown in drawin g 7 , as shown in 
drawing 7 R> 7 (c), (1) paste-like electroconductive glue 1 lb was applied to the above-mentioned solder 
bump's 4 flat side 4a with screen printing, and carries out afterbaking to it. Hardness, (2) after forming 
1st layer partial 1 lb which is a solid-state-like adhesives layer — electroconductive glue paste 1 la is 
further applied with screen printing on conductive hardened material 1 lb on the above-mentioned solder 
bump, and electroconductive glue layer part 1 la of a two-layer eye is made to form When shown in 
drawing 8 , as shown in drawing 8 (c), (1) paste-like electroconductive glue 1 lb was applied to the 
above-mentioned solder bump's 4 flat side 4a with screen printing, and carries out afterbaking to it. 
Hardness, (2) after forming 1st layer partial 1 lb which is a solid-state-like adhesives layer — 
electroconductive glue paste 1 la is further applied with screen printing on the terminal electrode 5 on 
the wiring substrate 2, and electroconductive glue layer part 1 la of a two-layer eye is made to form The 
other mounting approach is the same as that of drawing 4 and drawing 5 . That is, paste 1 lb of 
electroconductive glue is applied and heated at the solder bump [ finishing / flattening ] 4, it solidifies, 
and the 2nd example of the mounting approach forms the 1st layer part, applies electroconductive glue 
paste 1 la of the 2nd layer further on the terminal electrode 5 on said conductive hardened material lib 
or the wiring substrate 2, carries out alignment of the above-mentioned conductive hardened material 
1 lb and the terminal electrode 5 on the wiring substrate 2, and makes heating connection. According to 
this 2nd example, minimum connection height (height of the solder bump before carrying out flattening) 
can be secured by part for the solidified electroconductive glue layer of the 1st layer, and the thickness 
or the configuration for an electroconductive glue layer which can absorb curvature deformation of a 
semiconductor package 10 and the wiring substrate 2 can obtain easily according to the adhesion of the 
2nd-layer electroconductive glue paste the top which can prevent the location gap at the time of 
mounting. Moreover, heating accompanied by pressurization becomes possible [ also acquiring a 
reliable connection condition also in a difficult mounting object ] at the time of connection. In addition, 
although the part of the 1st layer was formed in the solder bump [ finishing / flattening ] 4 in explanation 
of the 2nd example of the above, you may form on the terminal electrode 5 on the wiring substrate 2. 
[0033] Next, the 2nd example of the mounting approach is concretely explained using drawing 7 R> 7. 
[0034] As a BGA package 10, that whose pitches of the solder bump 4 are about 0.80mm and 729 ball 
extent was used. Moreover, as electroconductive glue 11a and 1 lb, the base material of adhesives is a 
polyurethane system, and the thermoplastic thing which distributed Ag electric conduction filler of the 
shape of a flake of magnitude with a die length [ of about 10 micrometers ] and a diameter of about 1 
micrometer was used. Moreover, the plastics mask 8 with about 150 micrometers [ in thickness ] and a 
bore diameter of about 450 micrometers was used for conductive paste printing. First, as shown in 
drawing 7 (a) and (b), after placing by turning the top-most- vertices side of the solder bump 4 of the 
BGA package 10 down, it conveyed without flux in the reflow furnace, and the heating conditions for 
about 60 seconds performed the Pb-Sn eutectic solder bump's 4 flattening to the glass plate 7 of 1mm 
thickness at about 210 degrees C. Then, as shown in drawing 7 (c), with the above-mentioned plastics 
mask 8, on the solder bump 4, the paste-like electric conduction adhesives of urethane system 
thermoplasticity were screen-stenciled, it heated between about 5 min at about 150 degrees C, the 
organic solvent was volatilized, it solidified, and 1st layer partial 1 lb of electroconductive glue was 
formed. Next, paste-like the electroconductive glue of urethane system thermoplasticity was printed and 
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imprinted on 1st layer partial 1 lb of the above-mentioned electroconductive glue. 
[0035] Then, as shown in drawing 7 (d), carry out location bubble ****** of the solder bump 4 of a 
package 1, and the terminal electrode 5 of the wiring substrate 2, carry out about 5 min heating at about 
160 degrees C, and an organic solvent is volatilized. After solidifying and making temporary 
connection, adhesion connection was made by carrying out the preheating of the wiring substrate 2 side 
at about 160 degrees C, and carrying out partial heating of the package 10 side for about 75 seconds, 
pressurizing welding pressure by 8 - 32gf / bump by about 160 degrees C. About the same connection 
resistance and connection resilience as a soldered joint can be obtained without performing no resin 
reinforcement of connections, such as under- filling, with these connection methods. The example of the 
connection condition is shown in drawing 9 . When thermoplastic electroconductive glue is used so that 
clearly from drawing 9 , at the time of mounting, the part of the 1st layer and the part of the 2nd layer 
will unify. According to bump connection of this condition, handshake resistance of 4.9mohm / bump 
extent almost comparable as handshake resistance of 3.7mohm / bump extent of the conventional 
soldered-joint average was able to be obtained. 

[0036] In addition, in the above explanation, although the case where the solder bump 4 was formed on 
an electrode 3 was explained as a semiconductor package (multi-pin area bump mold package), it 
becomes possible to apply also to a ball grid array semiconductor package with the area bump who 
consists of a metal ball with the melting point higher than solder, such as Cu or a Cu-nickel-Au ball. 
Thus, since there is almost no height dispersion in the case of a metal ball, it is not necessary to make 
the summit section flat. Then, what is necessary is to form electroconductive glue 11a only in the 
terminal electrode 5 of the wiring substrate 2 by printing of a screen etc. 
[0037] Next, the gestalt of the 3rd and operation of the 4th of the mounting structure of the 
semiconductor package (multi-pin area bump mold package) concerning this invention is explained 
using drawing 10 and drawing 1 1 . That is, the gestalt of the 3rd and the 4th operation is the 
electroconductive glue bump 9 formed with the thermosetting or thermoplastic electric conduction 
adhesives which have flexibility instead of the 1st and the solder bump 4 of the semiconductor package 
10 in the gestalt of the 2nd operation. As the gestalt of the 3rd operation is shown in drawing 10 , it can 
constitute from a bump 9 who consists of electric conduction adhesives thermosetting [ non-hardened ] 
or thermoplastic, and the gestalt of the 4th operation can also be made into the structure in which the 
bumps 9 and 6c who consist of the electroconductive glue layer from which the property more than two- 
layer differs were formed as shown in drawing 1 1 . As for the case of being [ BGA ] the bump height 
which can secure sufficient connection height for the I/O pad of base substrate lb by the side of a 
package, for example, 1 .27mm ball pitch, in the case of such a gestalt, in the above-mentioned semi- 
conductor package body 1, it is desirable to be set to about 600 to 700 micrometers. As the 
electroconductive glue bump's 9 method of forming in the gestalt of the 3rd operation, the bump 9 of the 
shape of a solid-state by thermosetting or thermoplastic electroconductive glue is formed with screen 
printing etc. only on the metal pad 3 of a package in the semi-conductor package body 1 which has two 
or more metal pads 3. As the electroconductive glue bump's 9 method of forming in the gestalt of the 4th 
operation, in the semi-conductor package body 1 which has two or more metal pads 3, the bump 9 of the 
shape of a solid-state by thermosetting or thermoplastic electroconductive glue is formed with screen 
printing etc. only on the metal pad 3 of a package, and electroconductive glue layer 6c is further applied 
and formed with screen printing etc. only on the bump 9. As explained above, according to the gestalt of 
the 3rd and the 4th operation, the rework of a difficult package of connection especially by package 
pressurization heating is also attained. 

[0038] Moreover, as explained above, according to the gestalt of the 1st - the 4th operation, flattening of 
the solder bump 4 of the multi-pin area bump mold packages 10, such as BGA, is carried out. By 
making a part for the electroconductive glue layer 6 form on solder flat side 4a or/and the terminal 
electrode 5 of the wiring substrate 2, carrying out alignment of the solder bump 4 of the above- 
mentioned semiconductor package, and the terminal electrode 5 of a wiring substrate, and making 
heating connection after loading The package connection and the rework below the melting point of 
solder are attained, and, moreover, the configuration for the electroconductive glue layer 6 by making 
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both a solder bump's flat side 4a, and a side face into a wrap configuration About the same connection 
resilience as a soldered joint and connection resistance can be obtained without performing resin 
reinforcement of connections, such as under-filling, in addition, in order to rework (package exchange), 
in case the semiconductor package 21 (10) mounted is demounted, when electroconductive glue layer 
part 6a is thermoplasticity Heat so that melting of the base material of adhesives may be carried out, 
reduce adhesive strength remarkably, and when electroconductive glue layer part 6a is thermosetting By 
heating so that the temperature of a base material may exceed a glass transition point (about 130 degrees 
C), and reducing adhesive strength remarkably, ** of ** of the connection between the solder bump 4 in 
the desired semiconductor package 21 (10) and the terminal electrode 5 becomes possible easily. Next, 
in case a new semiconductor package is attached, when the amount of electroconductive glue layer is 
thermoplasticity, it becomes possible to attach by carrying out alignment of the solder bump 4 and the 
terminal electrode 5 of a wiring substrate with which flattening of the new semiconductor package 10 in 
which a part for the electroconductive glue layer 6 was formed was carried out, and making heating 
connection after loading in the condition [ the having removed ]. Moreover, in case a new 
semiconductor package is attached, when the amount of electroconductive glue layer is thermosetting, it 
is necessary to wash the front face of the group of the removed terminal electrode so that thermosetting 
adhesive may not remain. 

[0039] According to the gestalt of the operation explained above, height dispersion at the time of 
connection of a BGA package can be reduced by considering as the mounting structure which carries out 
flattening of the solder bump summit section. Moreover, by forming a solder bump flat side, formation 
for an electroconductive glue layer of a up to [ a solder bump ] is made easy, and dispersion in adhesion 
connection area can be reduced. Consequently, it becomes possible to be stabilized and to acquire a 
uniform connection condition at the time of connection by electroconductive glue. Moreover, since the 
amount of [ which was formed between the solder bump and the terminal electrode ] electroconductive 
glue layer has high flexibility, it can absorb the curvature and distortion which are generated in case a 
semiconductor package is heated and pressurization heating connected and to generate, and it can 
become possible to make thermal stress ease of it, and it can raise connection dependability. Moreover, 
when the amount of electroconductive glue layer makes not only a solder bump's flat side but a solder 
bump's side face into a wrap configuration, it becomes possible to raise connection dependability, such 
as connection resistance and temperature cycle-proof nature, more. 
[0040] 

[Effect of the Invention] According to this invention, the effectiveness that the mounting structure of the 
semiconductor package which carried out low-temperature connection mounting to it being also at 
connection dependability high to the wiring substrate which has two or more terminal electrodes for 
multi-pin area bump mold packages with an area bump, such as a BGA package and CSP, possible, and 
made the rework (package exchange) easy is realizable is done so. Moreover, according to this 
invention, the effectiveness that the mounting structure of the semiconductor package which carried out 
connection mounting to it being also at high connection dependability possible is realizable for the 
wiring substrate which has two or more terminal electrodes for multi-pin area bump mold packages with 
an area bump, such as a BGA package and CSP, is done so. 
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NOTICES 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the gestalt of operation of the 1st of the mounting structure 
of the semiconductor package concerning this invention. 

[Drawing 2] It is the sectional view having expanded and shown near [ in the gestalt of operation of the 
1st of the mounting structure of the semiconductor package concerning this invention ] the connection. 
[Drawing 3] It is the perspective view showing the whole mounting structure of the semiconductor 
package concerning this invention. 

[Drawing 4] It is an approximate account Fig. for explaining the 1st example of the mounting approach 
concerning this invention. 

[Drawing 5] It is an approximate account Fig. for explaining the 1st example of the mounting approach 
concerning this invention. 

[Drawing 6] It is the sectional view showing the gestalt of operation of the 2nd of the mounting structure 
of the semiconductor package concerning this invention. 

[Drawing 7] It is an approximate account Fig. for explaining the 2nd example of the mounting approach 
concerning this invention. 

[Drawingjfl It is an approximate account Fig. for explaining the 2nd example of the mounting approach 
concerning this invention. 

[Drawing 9] It is drawing showing the BGA connection interrupt side of 0.8mm pitch / 729 ball. 
[Drawing 10] It is the sectional view showing the gestalt of operation of the 3rd of the mounting 
structure of the semiconductor package concerning this invention. 

[Drawing 11] It is the sectional view showing the gestalt of operation of the 4th of the mounting 
structure of the semiconductor package concerning this invention. 
[Description of Notations] 

1 - A multi-pin area bump mold package body, 2 - A wiring substrate, 3 -- Metal pad, 4 - A solder 
bump, 5 - A terminal electrode, 6, 6a, 6b, 6c - A part for an electroconductive glue layer, 7 - A 
constant plate, 8 - A metal mask (mask for printing), 9 ~ Electroconductive glue bump (solid-state-like 
bump), 10 [ - Semiconductor package. ] - A multi-pin area bump mold package (semiconductor 
package), 1 la - Electroconductive glue (adhesives paste), 1 lb - Electroconductive glue (adhesives 
paste), 21,22, 23 



[Translation done.] 
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LTiD«SBWt* fcttiNBMkS ^hmXMk , ^ 
t {c«fc 9#JdX^'<yrk#i»TOk £#(i/UfA'y 
iCt I - k SrWSk -T -y ^-S/*<0|t3(j*Jfe-? 

zmx. B&xnx'iimmitztitzm^mmm 
mtGtmmtfrtv i-- : s&m&X'-m&fttiz 

ki)<*f®k%&. tic. WE^W^*^- 

r/ < y tw t » ^ - w <yri *¥JIW>ott/Uf 
itfcv ^WtosaRfcJStt L > JdX^< y r t (iX^f<o» 
0 £ k mmtt 

tfc<t!> WblStCfc^T , {i^7tV^'y7•5:^4^^0 

Bt*,t vhhi'fr^m.x'M&mM.thm. ^^y- 

®wthz.tzmLtth. tiz. tarn*, mem 
w^ v*-i'<r>$m&mzmm$jMi l zto^x. m 



yrtmmmt mmochiti-zzt zmtti. 
[oo 1 5] ttz. *%mt. mLO&m^v \*tzn& 

x»J 7Xy7W<v*-i?1: „ »0SB«£*r-f 6 

mxmxtumHtttdtz-wkZiitz&m 1 ibo* 
m&&«*w»a-k&§7«&t> l< a#nA,t£*y7 

mt. im2mBmtfcmx'Bf$.ztit:&m2m8<?) 

5r#Ji^*A>7*c0ffil®$:S oi.o iz&m 1 1 Bfc iXf 

m 2 1 g <m%®smfmuftx'm>x i. vm 
mmzmmixnmzmm&iMt z^t&zt «• 

mx'mfi&tiKmmftmmmmz im+t z t k 

J:tfHttft(=Stt LTS^SlHASefcCBk 

[0 0 1 6 ] *jfc. ISStO^N' / Kfrfcfr 

&x K TAy:r£fto£ tryx 'J 7Ay7lA' - y y-v 

mmm?i&mttz>fflimfciz28iitz*m 
i--i;<7)m*&%fcx'h^x . nK#w< . y h t> l 

k. uminBnjBttWTijmmitttea&sMbzti 

<m&Ll.Ut , 2 Jl B^J^CgT^j£$ft£#& 
2«B««S®!K3tawai5ft-*lifi*f 6 - fc fc J: 
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ixmmi-z®%&mT.mt£ii'rz>ztz®®k-r& 
¥m#;/* yir-i;<r)mmfrmx$>z. ttz. *%.mt. 

-t^^m^yy-^covv-^ijmxh-ox . lutaE 

T^eyx >j 7a>7I^7 ^-^£§i|a*rigk . £r 
eyx ij rvN'yrs^-y r-ismmwiJii£rt 
y Tffm±& l t wt i. to bis k m-m. 

BgfS«A^v<yrc?)it^iToast1iDia-ri, z t iz£ 

mm? x o iz^nffizmmmxmxnmii 
*vmmtzmuLX9gtt&&m&n:uh. z^ix 

t«s«aarf sasELst s-w-rs^ k sr^ki-i.^ 

[0017] CLfaSQ Lfc ct 3 C friefiSj«(c J:^<f . 

Mmtmyxw&tizmz h k mm urn i < ®t-t 
mthzk.wx%h. 

[0018] 

mmikWii x vzcozmxmnmzcmBiz^ ^x® 
wzm^xmw-tz . 0 1 <i*^B>it=«s^«£A-.y * 
-^ngis^com 1 *j it^m 2 tonsi^jess-^-r 

^ffijift^ 1 ^nifi^®«-0 1 a xx/m2 s-ffl^ 

A- y^r_i/<o||^|gjg#:(j N BGA (Ball Grid Arra 
y) A'-y^-^'t KitC S P (Chip Size Package) 3? 




m<n%m2M.2k. . S^^S^'-y F 3*<iH?iJLTia«t 
4>*t£/h$5r-fe7 S y ?^#5.xx;tf* i^gjj§7 -f IV 

it 1 a Sfut^t: yi 'J T A'VTl^ y tr-i/KW ( L 
GA (Land grid Array) '*-ytr-iS*{kbi>ftth. ) 

TffiBJMLtP b - S n^iyi^-^7 'J -« 

4 a t £SSr?fW6 5 1 «oraSr«SW®ii& t ^tifL 

mL<\mxm<r»v-y) 6bx-m&$tih. % 
a. ze&tmmwmekixtt* m2 tonus 

» 2 OH(t<?»WBlTli 216a, 6b t ft 
Smtt^ffltUTti, ±fSte^Ay74coifc£<}:9 

tffiia xi$mm%»&M& t> l < lUBswttto t or 
[ 0 0 1 9 ] £tr yx >j r^>ra^N° y 7-->-*#tt 1 <r> 

mil b(Cli, ±(-Cu^«rl> UfrUtfCufcAu^ 

¥iStt L£ P b - S n *yWi/U**« 7 'J -liyttfSW* 
fe*ftli < Uf^y7*43Wi<C«fft»t ZtlT 
H56§flTO|>. £fi7';-{i/C*ffcLT(i. 0U(£Sn 
-Ag-Cuf«^li^Sn-Ag-Cu-Bi 

m^Mt/JsmffM^j^i 9 0*0-2 2 o*cg£ot 

<0##;cS>*ll>. Pb-Snj*y|i^rt;<rrf§£, M£&( 

1 8 0*C~ 1 9 0 rmXb flS< . 

[ 0 0 2 0 ] Wc . y ^-y($eyx "J 

y) 1 1 a5r^^"J-yEp©m2j:oT^fS«0^§ 

Sfifc zti kZitAstz'tyr 4 wis fc £3g?m® 5 

8tt<ttAg-Pdfc±jfi4J-k"fiS|«»(ci5WH 
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i ^ oehls ttfz&mm.m&£%m&tt*m.tfmiz 

#) tdttLr^^SikCiO^PWfcttSSCU *<0 
«IMHJ-*»BR LT^£KWfcLT&f;LC7tV\-yr4 1 

[0021 ] zzx\ mfflmewmmmb ix 

5/zm~2 0>um§JST% itf5* { 0. 6/im~2/xmg 
S^7P-^^AgtL<liAg-PdSr±^^-t 

«*^JtUT«i, ±tzT7\s?y®9l&frt>%m&m% 
mmtb. *§* J 5>um-2 0MmmST, Hg^'O. 
6 u m- 2 A« mgg<?)7 L—^tf^A g t> L < ii A g - 

p d zn&Kb-r&mwsib *tt-r&i>(ozm^&. 
[0022] mmm i ^ c - y v 

(^tyxurA'yriA-.^--;) 10CM^ 
#a^i^Ay7*4fcSoT**i^^iijSL»wti,'c 
g;z£®z.x : ¥m.fcLx¥-m®4 iumlx^i*) 

X\ &\$A,tirty74Wim4 ab&^mmsbco 
f cofesjfitj-f h&tAstirtyTAoypmmA at#sg 

fit (6a/6ai>J:^6b) ftJ»W-*Wr, W8> 

ftt<?m®&i&£im&tt60m izz <o*mft>i 
"j^-in ozw&&WL2\,zTyy-y <iv%Lx-\iL 

w-y) 6a«, 02t*f iofc. \*UiKy-r<n 

OUgHiSWi, OfctJttfcSS* 
WllX¥im4 a 5:^1. #^{±^^7*4 

b%->X^&. 

[0023] *ff)titb, 04 (c^-f <fc 0 4«R<0¥»» 
A-7y--y'2 1 (10), 22(10). 23(10) 

*2o*»*>. mwn*mv*-r*-i'2 1 ( 1 0) 




Witx <) v-tt sbs§> mm&wmm 6 a awsurstt 

£3j L<<KT£-t!\ 3«tt$**!IJB 6 a tfgMgfl: 
ttO^tcli, SttoaS*>'*'5XK#^ (ftl 3 0 

Ztiz£<0. JB«(cJ»a<0***/'«-y^->'*2 1 ( 1 
0) (Cfc(tl»«^/2A>7°4i:^7-^fii5ra^^g?c7) 

mWv?-i/2 1(10) o^fcV^yT^ab&j: 0 

fcffiisroyy-^a^iigfc&i,. Mtc. ±feiKB^t-t 

« 2 <7)#Jg^m 5 fc <0iafcift^A:*1Ht«3Bf}PJJ| 6 a 

Sg^S^OHtJ: 0 £ tfcjfcfj fc*>, Sjv mm 

[ 0 0 2 4 ] mz , *«HJ!fcffi$¥8flc/N'.y 
t yi >J 77079" -y ^r- ) O£&flBtftC0$ 1 CO 

2m<0BMiiU tzwmkH&cm 1 comtiMlZH * 
T04fc«fc^lM5$rffl^-CSiBJ-rs„ S4fcJ:tfI15(i 

!». *"*\ 04 (a)H14 (b) £±#05 (a) 
A>£>05 (b) fcjjcJ-AdC. ^fcV\*y:r4$-J$o¥ 
Sift" y tJr- V 1 0 5: fiffi (£©3tf 7 LT 

U 4.mrf\Z. tx^mfr^m-uit 

-CifR 0 < . ^^KjBfiiv ^»«<og«E 7 . 

>74£MM*S-tf\ 77>y?*igU *oM7l- 

4aKoUTi«3£if;LTffM-f.&. ZZX*. «Xfc"A 
>T40Wm&$.tLXl±, UXfc<ORLgiJ&>£>2 0iC 

-3 o'cmans^&Kt u 6 owuecubu 70-t 

/N*>-r4cO]l^l35{Cfi:@W5 0%TOil±c7)¥fflB4 a 
£^S£Ji;tT«^lTfc<^fctJ:*K #<i 
/UfA>7\VPfiiB4 a^\(7)S«tt^«^J« (SMtt 

fc l < iiffi^ttoOT&&«*q > 1 1 a ^ ^ ep 

»(= £ &BtiLZ®mz-f?> z fc firsimt . 
[0025] BP*> . t2/lfc'A><T4 <nm±.UWiBit£ 
1 &mn<vir- i J 1 0O{^fcV^rfffl5;¥?i*>okM, 
fc'fcilftSr^tfSL Mi-titfy*. -ty 

AJzrtyr^mtTv-txt^z l „ \tA,tiX-iv 

figO 5 0 %&£tLtc9¥fiBD4 a £ fc * { T'§< , 
HfcftR^ttfcftfifciNWttf \- -y i/OUgft £ft 

hzt#x%h. i0)Mmm>tiftz. 

^'5r0. 02gf/A'y7^SWTTHnE-ri.c:t(cJ: 
0 ¥fifc#OiH»£M»t* - fc fc*TfiET'£§ . 
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MZiti Z fc dZ J: . teA,fc/\> T4 ^f§H, ™t. 
ftffl* Wrntx^-ftL-Cff 3 C: fc fc «rtfre*4 . 
tti. zm. HA,tW>7izPilXlt. Ay^-$/± 

«> ^^n>7-4 wmtzmmmtj; off-^T^ 

ZklzZ VM&M&i:^Z£-®£.¥miz-t&¥m.tt. 

tMAsti^yrtmy u-itA,^-tixmA^< %h 
teLtmsnTntx&m&izz. s♦s^^v^>7* :s F 

[ o o 2 6 ] mz. H4 ( c ) izmx o iz*m#/u 
r-isio wtLfz^v-rA crwimwimiiztch x o 

KRK LT ffift r <7)K«$^^3t^±^7tV^-y7•4 
±.mzX?)l,-?X7 8C0ffln%l£{m&b-t®. ^-X 
h tt<08SBfttt fc L < li^iiriSttOgTOgiiffl 1 1 a 
y-^fllfHSfcJ; -5T{±X.Jt'/N'y7-4c7)]lJbat 
O»^0WtaWrrs. ^co^#, H5 (c ) t^rTJ: 

uzm&hit'ik. ^-xy itw«tt fc l < am 

4. ^4b\ ^-Xhttco^mttS^Jl 1 a^. KISS 
« 2 <oiB? ttS 5 {gj£«m«fc: ( a^Wtc ) x ? u - y 

miixm&ixi>z\\ 

1 0 0 2 7 ] 2 fc. H4 ( c ) fcjtf05 ( c ) m*f 
ticoW>&X'h. *?)V~?x?S<r)m$\±. *mtoJ*t*r 

0^fitcov^T«. {^fcV\-yT4 0^*1^4 a &B 

fc ^istifc cr>t%$:®®&m-tmo)j§j&bcn® 

tc 3 0 -C-4 0 X2BBL0)8tf&. lh<T>X. Z </)iaKH(c 
fto fc or* l>„ ) fcJ: t^ffittg^^^Jifflnj; 

ajtf 5 o %g^jssq*'-Anf>aT^-x bmz lx 
bh<r>x\ mwmiiz£im&'MWfi*.%<%t. ) 

JI±gp^TOtLfc{±^'/N'yr4oS?{f^>o^i>J: 



* 



v -> mwmzi ^xmrn'mmmmiim-th. 

?8b \tAJ£'*> 7*4 co^fiffi4 a £ JtfiSg^mfii 5 h 
100*im~200w m^c7)fi#5rSggf £ft 

tmhtih. ifz. *(DM. \iA,tiJ<.yT4<r)¥im4 
a&£Tmmm&2<7)&imm5±.l,zttA,tdJ; 9 iffiiS 
TS^«Tfg^^a5W^«S#^JJigS^ 1 1 a^fiJc-T 

&j£mz£t)m^-t&5-mi>%it>tiz,w. mm^-x 
\-mMLH£vmmimm~>- bm^mz^zm 
*). ^^iteg^pHi i &cr>Biffl\mmmT 

-i?$.m) mmztt. x? y -ym^mMtfmmTh 

[00 28] Mi.af'J7n-JPrtft:tJv>T, II 

4(d) t^-fct o izmmz&mmnmm 

)SUc^*M- 7 ^-i;i 0<0li/WfA'yT4i:, 

^yr4colb±uaTTUp|ft-r5c: t(c J: 0 . Ji/Uf/N'y 
7*4 fc J;trt£i?mfi& 5 ^^«14^*^JSg|5^ 6 a £ L 
Tm^W^^fcffiW)^«Jg^A%^TIl4 
( e ) (cjjrf J: 3 7 ^-^<7)ill£f§jitt£# 

-s> (.m*tf) t\zim^td-zw&mk2±<mm<r) 
mLxn^timmt . mum^^r 7 fizmttzti 

4aKfl5jfi§it7t^Bttlg*Miia^l 1 a^f^C 

wmLxn^tihmmtizm^x^mx'r-^tM^ 
-v •■/ ? 1 ffimsm&wzMws-h z 1 k j; -o-cms-ts 

dfctfT'^!.. 115 (d) lZ^-?±olz¥m#i/* 

o<7MA,tz^yy4 1 . uftmzmw&tm 

M 1 1 a £)gj£ Lfci2iSia$ 2«04g^l;ffi 5 i; £ 
*>-£LT|giiU «i^N'>-T4c7)|^COTT«-tl. 

.r fc fc: J: 9 . {^feV o T4 <k tfffi^m® 5 *mm\i 
mmmm6 a $r^LT«mW^»^t«6<F5:^ 
^W^flTH 5(e) lZ*t <t o Sr^flj^.y ^r- 
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WZ^Ztltiy V- ?ft<7)A gi>L<{iAg-Pd£ 

ssSLttbi-miimm-zithzbizz-ix. 
*y?4 bm^mms b<7)ffl<om%mmmt:b ~>xm 
^mtcimi'iio^x-hhtzih. wm^b^fc 

A' 7y ---;iot nmz&ji £ fa 6 ; t #H £ U ». 

[00 29] fc.I*>T\ 'JV-^-f-^^lfrVN'.yir-i; 

1 OlCfc^T, ^mtt^^Jl 1 afcLT*OTttOt, 

0 OI±/CfcV\>7*4 ffllK^mffi^-x h ^ y -y $ 
aiftifCJgBIWfc^Sa, ^1 5 0-Ct'5m i ng«cO 

tio, saT«)--«*ff»6«r88k*ft. tlx. z<7) 
m&x'-mmztitz^mti^'y r-i? iozvv-? 

■*-*fc*>fcH4 ( d ) fc^-J: o fci«aK2±fc«a 

EA^SIt'flrS. ZffytZj&crm&Mt. 0. 8*»4>1. 

2 7mmgJKcOt-yf-<?)BGAVN'»y^-yCt5V^T4~ 

4 o g f /rtyywucowmtm*. li\ jji±. H4 

(a) A^04 (d) fcit/05 (a) *»^H5 (d) 
t^TISt J: O^f^^y^-i-'l Oco^mttg»ffl 
/lgl5^6atC I J;&^S^^7!)^TLTE4 ( e ) 
05(e) fc^f J: d =5r¥^N'-y y-x^m^* 

fflSKM laj, {i^VN>7'4<0 i pJi®4 atffpm 
Si^J: 0 «> ffi?STUDfi LTI^t'Ay74WlI4 a 

t *f mm 5 1 «Diat tj \, ^x±MeMim%mmmM 6 a 

£-t&ZbtfX'%&. 

[ 0 0 3 0 ] 4 fc, WW*iifcJ!MMfcttt L < ttSMW 

w»«j»»Mtt««witt^-^ h 1 1 ao&mmtm 

?-^y74n>Q?m&5frbv>im?tim£tz> 
zbmmx'&i. at. ^mw^mtt^«siii i a 

£{i^N' y^MOit^JilTT-aDifetixJf J: v^T\ 'J 

r-iti ovi&wmizti^x s mm^-xb i 

1 a izX r>x*mtfr* -y "r-V l 0«o«^v\'>-r4t7) 

li^'A>74 cOH±g|5tC^lBa4 a C i: (C 

»R2^N»ftyC7^-5/*l O^K0£iaiR$-ti:I.J:o 



# 



(Emma.) 20**5x^*1 3 ovz±z<mt% 

^13 0K16 O'CgJgcO&fflT&S Cl fc jWB* L 
[0031] ifct. *l|BHtc«s^ffr^ y r-i?em 

/Wf^y^WTfflBffe J: VEHatS 2 eo«?«S 5<9 
RK^lifr *#ttt&lillfiM}6 £ 2/16 a . 6 b*> 
t>m&t SittftS. £^*2<92BiW>»IB*)*£. 
2 Jgg c^Stt«#Miia5^ 6 a *\ 1 jf B<7)gmtt£ 

«H£Tj>^{f . 2 « B ^igmg^JJlgfffl- 6 a 
•fbttA^^ttT'J) & A\ * £<i^-X MKT* £ A>@ 

^RBBM^)tt«o»Sr4 2SfllJKO»«^IMqJiS 
*6a, ebZ&ftLZitlZtlzX*). 

y i o »j v—rzmzmmz-fh z. t t> tost* 
i. zzx\ 1 1 B<rmmmm&# e b 
*«M*t *Jirft o . 2Jt@<^m«»aiiiiaj«-6 a« 

tt£j£^y?*4*>*SHttO* {i/UfAy7"4 
Stf4>-?# ) MMW- SSfc LTIK. ±E<0flBfifc^ 

[0032] *»wcfli*¥3*tt/*-y ^-s^ (£fyx 

wm ftt> tzthwrnmimnm 2 wmmmiz^z 0 7 
7(c) t^-rj; 3tc ( 1 ) ^-x hvi<7)mmft£mm 

1 1 b £±fBiA,fcV*y7"4 O^Pffl® 4 atCX? 'J -y 
«-C&S»l«B«iM 1 bfcJBfcLfcft. (2) set 

srett««»K-xM 1 a*±EfcM,^<yr±^w 

WBBft* 1 1 b±tx^ 'J -vWBJfcfcJ: O^flJ IX 

2namtim*mmi ia*»*s*6. as 

(c**H6fc& 08(c) fciR-f J: ^-x 
httOHmtt&gSU 1 b^±IB(i^'Ayr4<7) s Fffl 

®4 aw? y-yemmz x mmuzmnmix® 

Ltt£. ( 2 ) Rfc#WS»3|fflK-* MUSBI 
2 Ji^^^fii 5 ±(cx ? y - yfttmz X*)mi 

LX2®Ecomm®mmm3#i 1 a 
wxw^&ifimmA a xvm 5 t . bp 
*>s ^^5£^2coH)5SWi, mm^micn^-x 
v 1 1 b*™iafir*«>ux*fAy:r4 izmtn ■ m*l 
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tt**»K-x. Mia Srfn^tStt«ft!Hj 1 1 b itz 

a.w^m^i.^m-mms^izmtsb. ±iEg«tts 

m 1 1 b t 2 ±<7>Ji»m^ 5 1 £ 

#itf. * 1 BB<0HttLfcg€ti&£^!&#fcJ: OS 

fcfiWU *2«ttlWttSMM!K-xh 

S>1 0 J ?»i;iSa«t2<0R')39gS:iRlR^lg^^tt«t 

. ±iess 2 <^tafc«<oK»fl-cti » m 1 w b ¥ 
0^ 5 i« tx t x v > . 

[ 0 0 3 3 ] <«c. j^arffi^»2OS0tWt:o^TH 

[0034]BGAA- 7 10b LXii. 
>T4(r)h'y1-tfO. 8 0mmgjg. 7 2 9^-^gJ^ 
OfcOSffl^fe. ^«tt«»^l la. 1 lbt 

LTHaaBwsaBWjKy^v^yjR-r, «$i o//m 

IWtt^-^hWfflfctt, 5 0>nmSJg, ^@4 

5 0jLtmgJK^7-7X-f 7?7X^8$lH!t. 
07(a) ( b ) tzOk-tX d 1 mmJ¥^^'7X^7 
t» BGA/<«/^-y'l 0<0{^fvfAy7 , 4<01I^iMSr 

2 1 O-CSjKT'^6 0#Oj»fft'P b - S 
n«flJ4^AVT4<0 3 FdlBfl:*1T-»yi:. 07 
( c ) (Cjp"* «t 3 . ±ia7°7X^- -y ? -ex ? 8 fc: J: 

tto»ss«^i^x^ y-yepiL-c i 5 o-cmreft 

5 mi niaMfeU-C««j8*l**»$*. EHfcU 

mmmm 1 ^gp^ 1 1 b±«c wj • 

[0035] *tf5». 07(d) (CSrf X d fc. A' y^ 
1 Oti/JtfKy 7*4 i: SSeiS^ 2 m^m® 5 k* 
GLWhh1tm®LX l 6 O^tftSmi njD»LT 

®mL2W* 1 6 oicaBtcTj»u om 

Z 1 6 0-CSJST. ME7j£8-3 2 g f /yx'^T-JP 

Et«r*«fe»7 5fmmmtizt izx immm 

<vmmm®mmm^ftfr?izit^tct$mM.<D®m 
m&xvmm.m'i!ki>z\b&x'%h. wtmm 
w\tm9iz*k-t. m9frt>wc,fr%£nz^ mm 




3. 7 ' mQ/^yy^^mmsmtmmn.^ 

[00 36] kALcomWlzii^xit. ¥Sf*A*-y 
^. Cui«iCu-Ni-Au fcVNi/,** 

J: 9BJL£<o&v>&fS#-/i^£&£>x»/ TA'yrSr&o 

V\ -f-dTs *Ctt£**|l 1 a$rffi3|»g2<7)J£?m 

[0037] *5W8Kffi4imw^t v ^-s; 

JtfS40^ifc7)Jg®fco^TI2l 0fcJ:tf@l 1 
^"CRW*. BB*>, »3fiit^S4<0iat^)»JBi«, 

««V<yr9Tft*. »3<^mt^»JBBi. Hi ofc 

14. 01 llc**J;3fc, 21£Lh<ott*o»4*aw 
fflR»S«a»£>jfc4./<Xr9 , 6 c £fgj£L£1f iifcrt 

■y i/*flt 1 1 tJV , A y ^'Iffl^-^S^ 1 
b<0A£b7jA.y Kt-Hh^ffiaSBSS 5a>7 

AO*§-£ti6 0 0 frl> 7 0 0 ;u rn^St =5:?. i £ #S1£ 

U\ &3<oitig^®t;mtsgf:te^#jA'y:r9 

<m$&.t ixu. mLo&m>*y k 3 s^gf* 

hzcokx 70- yommtz x *) mmm & 1 < iar 
' s m^mm&mmizihmww)^y-r9 z&m- 

*v79mmkt lt(±, tm.o&m'*"/ h 3 
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